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Abstract
Background: Bladder cancer, particularly urothelial carcinoma, is prevalent in male and ≥55 years old population. Grade of the bladder tumor affects clinical characteristics, management, and prognosis of the patient. This study aimed to analyze the association between age and histopathological grade of bladder urothelial carcinoma. 
Methods: This cross-sectional analytical study was approved by the Ethical Clearance Committee of Dr. Hasan Sadikin General Hospital, involving 241 medical records of bladder urothelial carcinoma patients in the Department of Anatomical Pathology at Dr. Hasan Sadikin General Hospital during 2009–2013. Chi-square test was applied to 45 patients with complete record of histopathological grade.
Results: Most of the subjects were 65 years old. Male patients were the most frequent. The proportion of 
low-grade carcinoma in <65 years old age group was only 39.1%, while in ≥65 years old age group was 72.7%. The proportion of high-grade carcinoma in <65 years old age group reached 60.9%, which was 27.3% 
higher than in ≥65 years old age group. Chi-square test result showed a statistically significant difference 
between histopathological grade of urothelial carcinoma in <65 years and ≥65 years age groups (p=0.023).
Conclusions: Proportion of high-grade and low-grade urothelial carcinoma between <65 years and ≥65 years age groups are statistically different; therefore, an association between age and histopathological grade of bladder urothelial carcinoma is shown. 
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IntroductionBladder cancer ranks 11th and contributes 3.1% of all the cancer incidence worldwide. Bladder cancer ranks 7th in male with 330.000 incidences and mortality rate around 120.000 annually.1 The incidence is higher in male compared to female with 3–3.5 : 1 ratio.2 More 
than 90% bladder cancer are found in ≥55 years old age group.3Most malignant tumors originate from 
transitional cell, which then are classified as 
urothelial (transitional) cell carcinomas.2The grade of bladder tumor affects the patient’s clinical feature, management, and prognosis.2,4–6Unfortunately, in Indonesia, the population-based data regarding cancer prevalence, 
incidence, and mortality rate have not been established yet. The existing data are hospital-based data or the incidence rate estimated from neighboring countries.7The increasing number of tobacco smokers, higher intensity of occupational chemical 
exposure, and aging population significantly increase the number of bladder carcinoma cases in developing countries.4 Many epidemiological studies reported this higher incidence of bladder urothelial carcinoma in the elderly group.2 However, there have been few studies that show the association between age and histopathological grade of bladder urothelial carcinoma.8 Therefore, this study aimed to analyze the association between age and histopathological grade of bladder urothelial carcinoma. 
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MethodsThe study subjects were patients with bladder urothelial carcinoma in the Department of Anatomical Pathology at Dr. Hasan Sadikin General Hospital during 2009–2013. The inclusion criteria for this research were bladder urothelial carcinoma cases with complete records of the patient’s age and urothelial carcinoma histopathological grade. The exclusion criteria were cases that were histopathologically diagnosed as bladder urothelial carcinoma with incomplete data of the urothelial carcinoma grade. Observation was conducted with total sampling techniques of medical records data from 2009 to 2013.This study was an analitical study with a cross-sectional design. Furthermore, this study compared the histopathological grade of bladder urothelial carcinoma between the elderly group and other age group to assess the association between age and histopathological grade of bladder urothelial carcinoma.Generally, the worldwide cut off point for elderly group varies between 60–65 years old. This study took into consideration that in the bladder carcinoma management being 65 years old and over is a factor for not applying radical cystectomy, and also the increasing life expectancy in Indonesia, from 64.5 years old in 2000 to 69.65 years old in 2011. Therefore in this study, 65 years old and over were used as the cut off point for the elderly group.  This study was conducted by collecting secondary data from patient’s medical records after obtaining permission from the Ethical 
Clearance Committee of Dr. Hasan Sadikin General Hospital. Out of all the medical record data, only those that met the inclusion criteria were used in this study. Then, data 
from medical records were classified into several age groups. Subsequently, urothelial carcinoma histopathological grade of each group was observed.The collected data were then analyzed with a statistical program. Moreover, the hypothesis testing for comparative study with categorical variable, Chi-square test, was used. The P-value of less than 0.05 was considered statistically 
significant.
ResultsThis dstudy used 245 primary bladder urothelial carcinoma cases recorded in the Department of Anatomical Pathology at Dr. Hasan Sadikin General Hospital during 2009–2013. The 241 cases with complete data regarding age on medical records showed that the mean age of the patients was 60.2±12.5 years old with a median of 61 years old. The youngest case of bladder urothelial carcinoma was found in a-29-year-old patient, while the oldest was 87 years old. The male to female ratio reached 7.9:1, with the number of male 
patient was 214 cases (88.8%). Out of the whole 241 cases, 45 cases were histopathologically graded, and included in the comparative hypothesis testing.Furthermore, most subjects of this study were 65 years old. Additionally, the histogram 
figure also showed that the data were not 
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normally distributed (Figure).According to the descriptive analysis, the mean age of high-grade urothelial carcinoma cases was 57.95±13.7 years and low-grade urothelial carcinoma cases was 64.5±11.2 years. According to the Saphiro-Wilk test, the normality testing for data distribution isused for age to histopathological grade variable, and showed that the data were normally distributed 
(p=0.065 and p=0.999, consecutively low-
grade and high-grade) (Table).Moreover, 20 cases of high-grade urothelial carcinoma were found with 14 cases from <65 
years age group and 6 cases from ≥65 years age group. Whereas, 25 cases of low-grade urothelial carcinoma were found with 9 cases from <65 years age group and 16 cases from 
≥65 years age group.A cross tabulation was performed with the age group as independent variable and 
urothelial carcinoma grade classification as dependent variable. All cells in 2x2 
table fulfilled the condition of expected value >5; thus, the Chi-square test could be conducted. The Chi-square test resulted in 
statistically significant difference between the proportion of urothelial carcinoma for both histopathological grade in <65 years age group 
and ≥65 years age group. (p=0.023).
DiscussionBladder cancers are malignancies that occur in the wall structure of the bladder. Around 95% bladder tumors originate from epithelial cells, hence its malignant form acquired the 
carcinoma suffix.2 Most malignant tumors originate from transitional cells, which are 
then classified as urothelial (transitional) cell carcinomas.2The mean age of the bladder urothelial carcinoma patients in this study was 60.2 years. This result did not differ much from the previous result at Cipto Mangunkusumo 
General Hospital, Jakarta (56.5 years old) 
and several foreign studies (60.2–61.9 years 
old).6,8–10The number of male bladder urothelial carcinoma cases greatly exceeded female 
cases. Male to female ratio reached 7.9:1. This result was still in the variation range reported 
in other researches (6–10:1).6,8–10 This result occurred because this study only analyzed the bladder urothelial carcinoma, while the proportion of urothelial carcinoma in female was not as high as male.11The current use the grading system, was due to the result of the International Society 
of Urological Pathology (ISUP) consensus in 1998 which was adopted by the World Health 
Organization (WHO) in 2004. This system 
classifies bladder urothelial carcinoma into low and high grade.2 According to several studies, both bladder urothelial carcinoma grades differ in its molecular pathogenesis.Deletions of 9p/9q are found in more than 50% urothelial carcinoma of all types and grades. The deletions are also the early development of tumor cells.2,12,13 Alteration 
in fibroblast growth factor receptor 3 gene 
(FGFR3) and transforming protein p21 
(HRAS) form non-invasive papillary urothelial carcinoma, low-grade.5,13 Whereas mutated p53 gene produces carcinoma in situ, non-invasive papillary urothelial carcinoma, high-
grade and progression to infiltrating urothelial carcinoma.5,13 Besides, the bladder urothelial carcinoma spreading characteristic shows a 
tendency to specific grades; non-invasive to 
low-grade,while infiltrating to high-grade.13In this study, there were differences in the proportion of low-grade and high-grade bladder urothelial carcinoma between <65 
years age group and ≥65 years age group. The proportion of low-grade carcinoma in <65 
years age group was only 39.1%, while in ≥65 years age group was 72.7%. The proportion of high-grade carcinoma in <65 years age group 
reached 60.9%, 27.3% than in ≥65 years age group. The Chi-square analytical test resulted 
in statistically significant difference (p=0.023). This result suggested that there was an association between age and histopathological grade of bladder urothelial carcinoma.Albeit, this result contradicted with several previous studies which showed increasing age associates with increasing proportion 
of poorly differentiated (low-grade) bladder 
Table Descriptive Statistic of Urothelial Carcinoma 
Urothelial carcinoma grade
Age (y.o)
Mean±Std. Deviation Minimum–Maximum Low-grade 64.48±11.2 35–83High-grade 57.95±13.7 33–86
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urothelial carcinoma.8 This might be caused by 
several factors, such as insufficient data which 
met the inclusion criteria and classification of research subjects into two uneven age groups. Limitations of this retrospective study 
were the difficulties of comprehensive data acquirements regarding bladder urothelial carcinoma patient’s histopathologic grade. Besides, this study was a hospital-based study, so the available data did not cover the whole bladder urothelial carcinoma cases in the population. Therefore, a reconsideration of those factors may be required before the study results are utilized.Further researches are expected to overcome the limitations in this study to prove the existence of an association between age and histopathological grade of bladder urothelial carcinoma. This can be carried out when the complete data regarding the histopathologic grade of bladder urothelial carcinoma in each patient’s medical record 
are available as well as sufficient resources to conduct a community-based research. In 
addition, balancing the classification into different age groups can help to obtain better results.The increasing proportion of elderly in the population lead to the increasing number of bladder cancer cases. Histopathological grade and age of bladder cancer patients are closely related to the patient’s management and prognosis.2,4–6,14 Therefore, a good understanding between the two are required.It can be concluded that bladder urothelial carcinoma is mostly found in male and 65 years old patients. Analytically, the proportion of low-grade and high-grade urothelial carcinoma 
differs between <65 years age group and ≥65 years age group. thus, showing an association between age and histopathological grade of bladder urothelial carcinoma.
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